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GAS GENERATOR 







(57) It is the object of the present invention to pro- 
vide a gas generator that can provide a controlled ex- 
pansion and inflation of the airbag with improved relia- 
bility. The gas generator D of the present invention is so 
structured that gas generating agents 7 packed in com- 



bustion chambers 3, 4 can be burnt by two ignitors 8, 9 
Independently of each other, wherein the Ignitors 8. 9 
electrically ignite ignition agents 26 by use of bridge 
wires 24 for generating heat by electrifying, and resist- 
ance values thereof are differentiated from each other. 
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D scription 
Technical Fi Id 

[0001 ] The present invention relates to a gas gener- 5 
ator that can provide a controlled expansion and infla- 
tion of an airbag by burning gas generating agents in a 
housing by use of a plurality of ignitors. 

Background Art 

[0002] A gas generator that works to expand and in- 
flate the airbag rapidly to protect a vehicle occupant fronn 
the impact at a car collision is buitt in an airbag module 
fitted in a steering wheel or an instrument panel. The 
gas generator generates a large amount of gas rapidly 
by burning the gas generating agents by flames of the 
ignitors (squibs) Ignited by the electrifying from control 
unit (control circuits). 

[0003] The conventional gas generator has the mode 
of expanding and inflating the airbag rapidly at any time 
that the car collision happens, irrespective of a seating 
position of a vehicle occupant (a normal seat position or 
an abnormal scat position such as a stoop-shouldered 
position, etc.)- Thus, the conventional gas generator has 
the problem of being unable to expand and inflate the 
airbag in accordance with the seating position of the oc- 
cupant, such as, for example, the abnormal seat posi- 
tion of the occupant immediately behind the steering 
wheel or instrument panel. 

[0004] Therefore, in recent years, there has been pro- 
posed and developed a gas generator for inflating the 
airbag in accordance with the seating position of the oc- 
cupant, wherein an initial expansion of the airbag is 
moderated, for example. 

[0005] As a technique to moderate the initial expan- 
sion of the airbag, there is known a gas generator (soft 
inflator) for expanding and Inflating a passenger-side 
airbag. 

[0006] The proposed gas generator is so designed 
that an elongate cylindrical housing is partitioned Into a 
plurality of combustion chambers and also the gas gen- 
erating agents in the respective combustion chambers 
are burnt independently of each other by the respective 
ignitors (squibs). 

[0007] The ignitors (squibs) are operated (Ignited by 
electrifying thereto) with a time difference so that the gas 
gen rating agents in the respective combustion cham- 
bers are burnt successively. In the initial stage of infla- 
tion, the airbag is expanded and inflated gently or mod- 
erately by a small amount of gas generated in a first 
combustion chamber and then, is expanded and inflated 
rapidly by a large amount of gas generated in the re- 
spective combustion chambers. 

[0008] This can provide a controlled expansion and 
Inflation of the airbag, and as such can allow the airbag 
to be expanded and inflated in accordanc with the seat- 
ing position of the occupant. 



[0009] However, in the conventional gas generator in 
which the gas generating agents are burnt by the plu- 
rality of Ignitors, the ill-set of the connectors is likely to 
happen when connecting between the ignitors (squibs) 
and the control circuits (control units) for controlling the 
electrifying the ignitors. 

[0010] The ill-set of the connectors causes the re- 
versed operation of the ignitors (ignition by electrifying) 
and provides an inadequately controlled expansion and 
inflation of the airbag and thus reduced reliability. 
[0011] It is the object of the present invention to pro- 
vide a gas generator that can provide a controlled ex- 
pansion and inflation of the airbag with improved relia- 
bility. 

Disclosure of the invention 

[0012] A gas generator of the present invention Is so 
structured that gas generating agents in a housing are 
burnt by a plurality of ignitors, that the ignitors electrical- 
ly ignite ignition agents by use of resistance exothermic 
bodies for generating heat by electrifying, and that re> 
sistance values thereof are differentiated from each oth- 
er. 

[0013] This enables the respective ignitors to be dis- 
criminated by applying the respective ignitors with weak 
electric current and measuring resistance value, voltage 
and the like, whereby the ill-connection can be discrim- 
inated and ignitor circuits can be connected properly. 
[0014] Also, an amount of gas generated can be ad- 
justed by adequately selecting the operation (ignition by 
electrifying) of the ignitors, whereby a controlled expan- 
sion and inflation of the airbag can be provided. 
[0015] Also, a gas generator of the present invention 
is so structured that gas generating agents in a plurality 
of combustion chambers are burnt by a plurality of igni- 
tors independently of each other, that the ignitors elec- 
trically ignite ignition agents by use of the resistance ex- 
othemnic bodies for generating heat by electrifying, and 
that resistance values thereof are differentiated from 
each other 

[0016] This enables the respective ignitors to be dis- 
criminated by applying the respective ignitors with weak 
electric current and measuring resistance value and 
voltage, whereby the ill-set can be discriminated and ig- 
niter circuits can be connected property. 
[0017] This can provide an adequately controlled ex- 
pansion and inflation of the airbag, without reversing the 
operation order of the ignitors and the combustion order 
in the combustion chambers, and also can provide an 
improved reliability in the control. 
[0018] In the present invention, it is possible to differ- 
entiate the resistance values of the resistance exother- 
mic bodies by selecting a form or a material thereof. 
[0019] A difference of resistance value between the 
respective ignitors is no less than 0.3 [Q], preferably 0.6 
to 2.0 [€1], whereby the ignitors can be discriminated. 
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Brief D s ription f The Drawings 
[0020] 

FIG. 1 is a sectional view of a gas generator that 
works to expand and inflate a driver-side airbag. 
FIG. 2 is an enlarged view of a principal part of the 
configuration of the ignitors of FIG. 1. FIG. 3 is a 
sectional view taken along a line A-Ain FIG. 2 and 
enlarged drawings of a principal part of a structure 
of a bridge wire. FIG. 4 is a circuit diagram showing 
a principal part of control unit of an air bag control- 
ling device used for an air bag according to the 
present Invention. FIG. 5 is a sectional view of a gas 
generator for inflating an air bag for a passenger 
seat. 

Best IMode for Carrying Out the Invention 

[0021] Description will be given on the ennbodted 
forms of a gas generator of the present invention. 
[0022] The gas generator of the present invention is 
designed to provide a controlled expansion and Inflation 
of an airbag by burning gas generating agents packed 
in the housing by use of a plurality of ignitors fitted to 
the housing. 

[0023] Also, a gas generator of the present invention 
is so structured that the ignitors are electrically ignited 
by electrifying through the resistance exothermic bod- 
ies, and that the resistance values thereof are differen- 
tiated from each other, thus making the connection be- 
tween the respective ignitors and the controller reliable, 
and that the expansion and inflation of the airisag can 
be controlled. 

[0024] In the following, the embodied forms of the gas 
gen rator of the present invention will be described 
based on FIGS. 1 to 5. 

[0025] The gas generators of the present invention 
described herein as examples of use include the one 
used to expand and inflate the driver-side airbag (FIG. 
1) and the one used to expand and inflate the passen- 
ger-side airisag or an airbag for a side collision (FIG. 5). 
[0026] The gas generator D as shown in FIG. 1 is used 
to expand and inflate the driver-side airbag. The gas 
generator comprises a short cylindrical housing 1 , an 
Inner cylindrical member 2 fitted to the housing 1, a par- 
tition member 5 for partitioning an inner space of the 
inner cylindrical member 2 into two upper and lower 
combustion chambers 3 and 4, filters 6, gas generating 
agents 7 packed in the combustion chambers 3 and 4, 
and two Ignitors 8 and 9 for burning the gas generating 
agents 7 packed in the combustion chambers 3 and 4 
independently of each other. 

[0027] The housing 1 has a double cylinder structure 
formed by an upper casing 10 and a lower casing 11 . 
The housing 1 is so structured that the respective cas- 
ings 10, 11 are joined to each other by butt welding (e. 
g. friction welding) so that an outer cylinder 12 and an 



inner cylinder 1 3 can be closed at the upper and lower 
ends thereof by two cover plates 14, 15. Thus, the inte- 
rior of the housing 1 is partitioned into a closed space S 
(annular space) between the outer cylinder 12 and the 
5 inner cylinder 13 and a space S1 on the Inward side of 
the inner cylinder 13. 

[0028] The outer cylinder 12 of the housing 1 has a 
plurality of gas discharge holes 12a fomried to commu- 
nicate between the closed space S and outside (interior 

10 of the airbag). The gas discharge holes 1 2a open in the 
outer cylinder 1 2 at an upper end portion thereof (on the 
upper cover plate 14 side) and are spaced apart at a 
given interval along a circumferential direction of the 
housing 1 . The gas discharge holes 12a are closed by 

15 a burst plate 1 6 adhered to an inside surface around the 
outer cylinder 1 2. The bust plate 1 6 Is formed of a metal 
foil such as aluminum and serves as moisture-proof and 
inner pressure adjustment of the housing 1 . 
[0029] The inner cylinder 1 3 has a plurality of flame 

20 spouting holes 1 3a communicating between the spaces 
S and S1 . The flame spouting holes 1 3a open in the in- 
ner cylinder 13 at a upper end portion thereof (on the 
upper cover plate 1 4 side) and are spaced apart at a 
given interval along the circumferential direction of the 

25 housing 1 . 

[0030] The lower cover plate 15 of the housing 1 has 
a short inner cylinder 1 8 which is integrally formed to 
project into the closed space S. The short inner cylinder 
1 8 is located at a position between the outer cylinder 12 

30 and the Inner cylinder 1 3, deviating from the axis of the 
housing 1 (inner cylinder 13) toward the outer cylinder 

12. The lower cover plate 15 has a flanged cylinder 21 
fornied around its peripheral margin to extend toward 
the upper cover plate 14 along an outside diameter of 

35 the outer cylinder 12. A retainer or equivalent (not 
shown) of the airtDag module (including the airbag and 
a bag cover) is attached to a flange 22 of the flanged 
cylinder 21 . An inner cylindrical member 2 is fitted in the 
closed space S in the housing 1 . 

40 [0031] The inner cylindrical member 2 is produced by 
fomriing a metal, such as a perforated metal sheet 
(punched metal) or an expanded metal, Into a cylindrical 
fonm. The inner cylindrical member 2 is fitted in a space 
between the outer cylinder 12 and the short inner cylin- 

45 der 18 and extends from the lower cover plate 15 to a 
position close to the upper cover plate 14. The Inner cy- 
lindrical member 2 is closed at its upper end by a cover 
plate ring 23 fitted to the periphery of the inner cylinder 

13. The space S is partitioned into a gas passage space 
50 S2 (annular space) on the outer cylinder 1 2 side and a 

combustion space S3 (annular space) on the inner cyl- 
inder 13 side by the Inner cylindrical member 2. Also, 
the inner cylindrical member 2 has a plurality of gas pas- 
sage holes 2a communicating between the respective 
55 spaces S2 and S3, which are formed by the punched 
metal or equivalent. 

[0032] The combustion space S3 in the inner cylindri- 
cal member 2 is partitioned into two upper and lower 
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combustion chambers 3, 4 by the partition member 5. 
The partition members is press-fitted in the inner cylin- 
drical member 2, so that the combustion chamber S3 is 
partitioned Into the combustion chambers 3, 4 in a pre- 
determined volume proportion. The partition member 5 
is fitted to the periphery of the inner cylinder 13, so that 
it is positioned above the short Inner cylinder 18. 
[0033] The filters 6 are fitted in the combustion cham- 
bers 3, 4, respectively, and also the gas generating 
agents 7 are packed In the combustion chambers. The 
filters 6 are produced at a tow price, for example, by 
pressing a knitted wire mesh or an aggregation of 
crimped metal wire rods into cylindrical shape. The fil- 
ters 6 are fitted in the space between the in ner cylindrical 
member 2 and the short inner cylinder 1 8, one of which 
extends from the partition member 5 to the cover plate 
ring 23 within the combustion chamber 3, and tlie other 
of which extends from the lower cover plate 15 to the 
partition member 5 within the combustion chamber 4. 
The combustion chambers 3, 4 are paclced with the gas 
generating agents 7 from which high temperature gas 
is generated by burning. The gas generating agents 7 
pacl<ed in the combustion chambers are adjusted in 
amount so that a controlled expansion and inflation of 
the airbag can be provided. 

[0034] The ignitors 8, 9 are fitted to the inner cylinder 
13 and the short inner cylinder 18 of the housing 1 , re- 
spectively. 

[0035] In FIG. 2, the ignitors 8, 9 are presented in the 
fomn of pin-type squibs that make ignition agents 26 to 
be ignited by the passage of electric current through the 
bridge wires 24 (resistance exothermic bodies). 
[0036] Each ignitor 8, 9 comprises a cup-shaped tu- 
bular member 25, the Ignition agent 26 contained in the 
tubular member 25, lead pins 27, 28 for electrify to a 
bridge wire 24, and a rod-like plug 29. The bridge wire 
24 and the ignition agent 26 are shielded in the tubular 
member 25 in the press-contacted condrtion by the plug 
29 fittingly inserted in thetubularmember25. The bridge 
wire 24 is connected to the lead pins 27, 28 in the interior 
of the tubular member 25, so as to be bridged therebe- 
tween. The lead pins 27, 28 extend through the plug 29 
from the inside of the tubu lar member 25 and project out 
to the opposite side of the tubular member 25. The tu- 
bular member 25 has a fire hole 25a tomried to commu- 
nicate between the Interior of the tubular member25 and 
the outside. The fire hole 25a may be fonmed as a score 
which is broken by ignition of the ignition agents 26. 
[0037] The ignitors 8, 9 are fitted into the inner cylin- 
ders 13,18 from the projecting side of the lead pins 27, 
28, respectively, so that the tubular members 25 are pro- 
jected into the innercylinder 1 3 orthe combustion cham- 
ber 4. The respective lead pins 27, 28 are projected from 
the Inner cylinders 13, 18 to the lower cover plate 15 
side to be connected to vehicle-side connectors. The ig- 
nitor 8 confronts an enhancer agents 1 7 in the innercyl- 
inder 13. 

[0038] Then, the ignitors 8, 9 are fixedly caulked to 



the inner cylinders 13, 18, respectively, by the caulking 
projections 31, 32 projecting into the inner cylinder 13 
and the combustion chamber 4 being folded radially in- 
wardly. 

5 [0039] The respective Ignitor 8, 9 can be discriminat- 
ed (diagnosed) by differentiating the resistance values 
R [Q] of the bridge wires 24 (resistance exothermic bod- 
ies). 

[0040] The resistance value R [Q] of the bridge wire 
10 24 is calculated by 

R= p X (l/S) [Q] (1) 

15 (on the condition p resistance ratio determined by a ma- 
terial of the bridge wire 24, I: length of the bridge wire 
24, S: sectional area of the bridge wire 24) 
[0041] Therefore, according to the above equation 
(1), there are the following 3 cases in which the resist- 

20 ance values [CX] of the bridge wires 24 are differentiated 
between the respective ignitors 8, 9. 

® As shown in FIG. 3 (a), to equalize a material of 
the respective bridge wires 24 (resistance ratio) to 
25 a sectional area (thickness) S and to differentiate 
length I of the respective bridge wires 24. 
(§) As shown in FIG. 3 (b), to equalize a material 
(resistance ratio) to length I of the respective bridge 
wires 24 and to differentiate a sectional area (thick- 
30 ness) of the respective bridge wires 24. 

(D As shown in FIG. 3 (c), to equalize length I of 
the respective bridge wires 24 to sectional area 
(thickness) S and to differentiate a material (resist- 
ance ratio) of the respective bridge wires 24. 

35 

[0042] It is possible to differentiate the resistance val- 
ues R [Q] of the respective bridge wires 24 by properly 
combining® to® above. 

[0043] In the respective ignitors 8, 9 used for the gas 
40 generator D, tolerance of resistance value R [Q] is ±0.3 
[£2]. The tolerance considered, when the difference of 
resistance value between the respective ignitors 8, 9 is 
no less than 0.3 [Q], preferably no less than 0.6 [Q], it 
is possible to discriminate correctly the respective Igni- 
45 tors 8, 9. 

[0044] If the difference of resistance value between 
the respective ignitors 8, 9 Is too big, there is an adverse 
possibility that a sensitivity of igniting the ignition agents 

25 is lowered and it is required to change a power source 
50 of the ignitor circuits to the one having a huge capacity. 

Therefore, it is most preferable that the difference of re- 
sistance value between the respective ignitors 8, 9 is 
0.6 [Q] to 2.0 [Q]. 

[0045] The respective ignitors 8, 9 get the bridge wire 
55 24 to generate heat by lectrifying to the lead pins 27, 
28, and the generation of heat causes the ignition 
agents 26 to be Ignited. Th flamesof the ignition agents 

26 are spurted into the inner cylinder 13 and the com- 
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bustion chamber 4 through the fire holes 25a of the tu- 
bular member 25 (See FIG. 2). 

[0046] Pigtail squibs other than a pin type squibs can 
be used for the respective ignitors 8, 9. The pigtail squib 
is fonmed with lead wires instead of the lead pins 27, 28 
shown in FIG. 2 pulling the respective lead wires outside 
of a housing and mounting gas-generator-side connec- 
tors on the tip end of the lead wires. The squib is also 
connected with a control unit 40 (controller) (See FIG. 
4) by connecting gas-generator-side connectors to ve- 
hicle-side-connectors. 

[0047] The gas generator D thus constructed is built 
In an airbag module fitted in the steering wheel and con- 
nected with the control unit shown in FIG. 4. The respec- 
tive ignitors 8, 9 of the gas generator D are connected 
to vehicle-side-connectors 30 shown in FIG. 2, for ex- 
ample, and connected to a control unit by cables dead 
wires) of the connectors 30. 

[0048] The control unit 40 described above includes 
a collision sensor (acceleration sensor) 46 for detecting 
a collision of an automobile, booster circuits 41 for elec- 
trifying to the respective ignitors 8, 9 (the bridge wires 
24), a back-up condenser 47, a controller formed with 
squib (ignitor) driving circuits 42a, 42b, and diagnostic 
circuits for diagnosing disconnection, short circuits and 
the like, and controls the whole unit with a microcom- 
put r45. 

[0049] When the control unit 40 described above Is 
connected with the respective ignitors 8, 9 of the gas 
generator D and a switch 49 is on, weak electric cun^ent 
(which does not ignite the ignition agents 26) is turned 
on to the respective ignitors 8, 9 and the respective cir- 
cuits fomied with squib (controller) driving circuits 42a, 
42b. The control unit 40 diagnoses a presence of dis- 
connection, for example, by measuring a circuit resist- 
anc value [Q], a circuit voltage [V] and such. At this 
time, because the resistance values of the respective 
ignitors 8, 9 are different from each other, a circuit re- 
sistance [n] fomried with a controller and the ignitor 8 
and a circuit resistance value [Q] fornied with a control- 
ler and the ignitor 9 are different from each other There- 
fore, if there occurs an ill-set between the respective ig- 
nitors 8, 9 and the controller, resistance value, voltage 
and the like are heightened or lowered compared to 
those In the regular case. Thus, the Ill-set can be diag- 
nosed by the diagnostic circuits 43. 
[0050] When there occurs the ill-set of the respective 
ignitors 8, 9, the diagnostic circuits 43 give feedback to 
the microcomputer 45 and turn on an alarm light (indi- 
cator) 44 to give a notice to operators and the like. The 
operator connects the respective ignitors 8, 9 with the 
respective squib circuits 42a, 42b adequately by replac- 
ing the respective connectors 30. 
[0051] The respective ignitors 8, 9 and the controller 
may be connected aft r charging the respective of the 
ignitors 8, 9 beforehand with weak electric current and 
discriminating (diagnosing) differenc s of resistance 
value [Q], voltage [V] and the like. 



[0052] The gas generator D connect d to the control 
unit 40 operates as follows. When an automobile colli- 
sion is detected by the collision sensor, only the ignitor 
8 is operated (ignited by electrifying thereto) by the sq uib 

5 driving circuits 42a, to ignite the enhancer agents 17. 
The ignition flame of the enhancer agents 1 7 is spurted 
into the combustion chamber 3 (the upper combustion 
chamber) from the flame spouting holes 1 3a to get the 
gas generating agents 7 to be burnt to thereby produce 

10 high temperature gas. 

[0053] The high temperature gas generated in the 
combustion chamber 3 flows in the filters 6, first, for slag 
collection and cooling of the gas thereat, and then flows 
from the gas passage holes 2a Into the gas passage 

15 space 32. Then, when the combustion In the combus- 
tion chambers proceeds and the pressure in the hous- 
ing 1 reaches a predetermined pressure, the burst plate 
1 6 Is broken , so that clean gas uniformed in the gas pas- 
sage space 82 is discharged from the gas discharge 

20 holes 12a into the airbag (See FIGS. 1 and 5). 

[0054] This can allow the airbag to start being expand- 
ed and inflated modestly by a small amount of gas gen- 
erated in the combustion chamber 3 only. 
[0055] Sequentially, when the ignitor 9 is operated (ig- 

25 nited by electrifying thereto) with small time difference 
from after the start of combustion in the combustion 
chamber 3 by the squib driving circuits 42b controlled 
by the microcomputer 45, the ignition flame is spurted 
Into the combustion chamber 4 (the lower combustion 

30 chamber) to get the gas generating agents 7 to be burnt 
to thereby produce high temperature gas. 
[0056] The high temperature gas produced in the 
combustion chamber 4 flows into the filters 6, first, for 
the slag collection and cooling of the gas thereat, and 

35 then flows into the gas passage space S2. Then, the 
gas that flowed into the gas passage space S2 is dis- 
charged from the gas discharging holes 1 2a into the air- 
bag. Thus, the airbag is switched to be expanded and 
inflated rapidly by a large amount of clean gas dis- 

40 charged from the respective combustion chambers 3, 4 
(See FIG. 1). 

[0057] As a result of this, in the initial stage of inflation, 
the airbag starts to be expanded and inflated moderately 
by a small amount of gas generated in the combustion 

45 chamber 3 only, first, and then is expanded and Inflated 
rapidly with a short delay by a large amount of gas gen- 
erated in the combustion chambers 3, 4. 
[0058] The ignitors 8, 9 are not necessarily operated 
with the small time delay, but may be selectively oper- 

50 ated to meet the patterns of automobile collision. 

[0059] For example, in the case of a critical collision 
of automobile, such as a frontal clash or a head-on 
clash, at high speed, the ignitors 8, 9 are operated (ig- 
nited by electrifying thereto) concurrently so that the air- 

55 bag can be expanded and inflated rapidly by a large 
amount of gases generated in the combustion cham- 
bers 3, 4. 

[0060] In the case of a medium collision, the ignitors 
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8, 9 are operated (ignited by electrifying thereto) with a 
small time delay so that the airbag can be expanded and 
Inflated moderately by a smalt amount of gas in the initial 
stage, first, and then is expanded and inflated rapidly 
with a short time delay by a large amount of giases. 
[0061] Further, In the case of a light collision, for ex- 
ample, only the ignitor 8 is operated (Ignited by electri- 
fying thereto) so that the airbag can tal<e relatively much 
time to be expanded and inflated moderately by a small 
amount of gas. 

[0062] Thus, according to the gas generator an 
amount of gas generated can be adjusted by adequately 
selecting the operation of the igniters 8, 9 (the ignition 
by electrifying thereto), whereby the expansion and in- 
flation of the airbag can be controlled. 
[0063] By differentiating the resistance value [il] of 
the bridge wires 24 (resistance exothermic bodies) be- 
tween the respective ignttors 8, 9, it is possible to dis- 
criminate the ill-set of the respective igniters 8, 9 with 
the controller. 

[0064] When the respective igniters 8, 9 are connect- 
ed with the respective squib driving circuits 42a, 42b, 
weal< electric current is charged by the diagnostic cir- 
cuits 43 . Therefore, it is possible to carry out a diagnosis 
automatically. 

[0065] Particularly in a gas generator D for the driver's 
seat airbag, the igniters 8, 9 have to be located in the 
plane of the lower cover plate 15 and thus are suscep- 
tible to the ill-connection with the controller caused by 
the ill-set of the vehicle-side connectors 30. However, it 
is possible to connect the igniters reliably by differenti- 
ating resistance values [O] of the respective bridge 
wires 24. 

[0066] Therefore, it is possible to adjust the amount 
of gas and control expansion and inflation of the airbag 
without reversing the operation order of the ignitors 8, 9 
(the ignition by electrifying thereto). It is also possible to 
improve the reliability. 

[0067] As a result, the air bag can be expanded and 
inflated according to the seated posture of the passen- 
ger and its intended function can be fulfilled. 
[0068] Next, a gas generator P as shewn in FIG. 5 is 
used to expands and inflates a passenger-side airbag 
or an air bag for a side collision and includes a long cy- 
lindrical housing 51, the Inner cylindrical member 2 
mounted in the housing 51 , a partition member 55 for 
partitioning an inside of the inner cylindrical member 2 
into left and right two combustion chambers 53, 54, fil- 
ters 6 and gas generating agents 7 packed in each of 
the combustion chambers 53, 54, and two ignitors 8, 9 
for independently burning the gas generating agents 7 
in the respective combustion chambers 53, 54. In FIG. 
5, since the same reference characters refer to the same 
members as those in FIG. 1 to omit detailed description. 
[0069] The housing 51 has a single cylinder structure 
fomrted by an outer cylinder 52 and two lids 56 fitted to 
the opposite ends of the outer cylinder 52. The housing 
51 has in its interior a closed space S defined by the 



caulking projections 52b projecting from opposite ends 
of the outer cylinder 52 being folded along the lids 56 
radially inwardly. 

[0070] The outer cylinder 52 of the housing 51 has a 

5 plurality of gas discharge holes 52a formed to commu- 
nicate between the closed space S and outside (interior 
of the airbag). The gas discharge holes 52a are spaced 
apart at a given interval along an axial direction and a 
circumferential direction of the housing 1 . The gas dis- 

10 charge holes 52a are closed by a burst plate 1 6 (a metal 
foil such as an aluminum foil) adhered to an inside sur- 
face around the outer cylinder 52. 
[0071] The inner cylindrical member 2 is fitted in the 
closed space S in the housing 51 . 

IS [0072] The Inner cylindrical member 2 is fitted in the 
housing 51 throughout its whole width between lids 56, 
and the closed space S Is partitioned into the gas pas- 
sage space S2 (annular space) on the outer cylinder 52 
side and the inner combustion space S3. 

20 [0073] The combustion space S3 in the inner cylindri- 
cal member 2 is partitioned into two left and right com- 
bustion chambers 53 and 54 with the partition member 
55. The partition meniber 55 is press-fitted in the inner 
cylindrical member 2 in substantially parallel to the lids 

25 56, so that the combustion chamber S3 is partitioned 
into the combustion chambers 53, 54 in a predetermined 
volume proportion. 

[0074] The filters 6 are fitted In the combustion cham- 
bers 53 and 54, respectively, and also the gas generat- 

30 ing agents 7 are packed therein. Each filter 6 is fitted in 
the inner cylindrical member 2 and extends throughout 
its whole width from the lid 56 to the partition member 
55 within the combustion chamber 53, 54. The filters 6 
in the combustion chambers 53, 54 are packed with gas 

35 generating agents 7 from which high temperature gas 
is generated by burning. The respective quantities of the 
gas generating agents packed in the combustion cham- 
bers are adjusted so that a controlled expansion and in- 
flation of the airbag can be provided. 

40 [0075] The ignitors 8, 9 are fitted to the lids 56 of the 
housing 51 , respectively. 

[0076] The ignitors 8, 9 are in the femi of the same 
pin-type squibs as those of the gas generator D of FIG. 
1 and use the bridge wires 24 (resistance exothermic 

45 bodies) having resistance values R [Q] different from 
each other (See FIGS. 2 and 3). The Igniters 8, 9 are 
fitted into the fitting holes 57 of the lids 56 from the tu- 
bular member 25 side, respectively, so that the ignitors 
can confront the enhancer agents 58 packed in the fil- 

50 ters 6. Then, the ignitors 8, 9 are fixedly caulked to the 
lids 56, respectively, by the caulking projections 56a of 
the lids 56 being folded radially inwardly. 
[0077] The gas generator P thus constructed is built 
in an airbag module fitted in the instrument panel and 

55 connected with the control unit 40 shown in FIG. 4. 
[0078] Similarly to the gas generator D in FIG. 1 , the 
diagnostic circuits apply weak electric current. As a re- 
sult, it is possible to diagnose the ill-set automatically by 
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a difference of circuit resistance value [Q] and the like 
of the respective circuits formed witli the respective ig- 
niters 8, 9 and the controller. 

[0079] As the result of this, the controlled expansion 
and inflation of the alrbag in accordance with the seating 
position of the occupants can be produced. 
[0080] While the gas generators D, P illustrated above 
is so structured that the gas generating agents 7 packed 
in the two combustion chambers 3; 4, 53; 54 can be 
burnt by the two Ignitors 8, 9 Independently of each oth- 
er, an alternative structure may be used wherein the 
space of the housing 1, 51 is partitioned into three or 
more combustion chambers so that the gas generating 
agents packed in those combustion chambers can be 
burnt by a plurality of ignitors independently of each oth- 
er. 

[0081] While the gas generators D, P illustrated is so 
structured that the space Is partitioned into a plurality of 
combustion chambers 3; 4, 53; 54, an alternative struc- 
ture may be used wherein the closed space S of the 
housing 1,51 is formed as a single combustion cham- 
ber, without being partitioned by the partition member 5, 
55, so that the gas generating agents packed in that 
combustion chamber can be burnt by a plurality of Igni- 
tors. 

Capability of Exploitation in Industry 

[0082] In a gas generator according to the present In- 
vention, the respective ignitors can be discriminated by 
applying weak electric current thereto and measuring 
resistance value, voltage and the like and connected ad- 
equately preventing an ill-connection with the controller. 
[0083] Therefore, It is possible to adjust the amount 
of gas and control expansion and inflation of the air bag 
without reversing the operation order of the ignitors 8, 9 
(the ignition by electrifying thereto). It is also possible to 
Improve the rellabijity. 

[0084] It is also possible to differentiate resistance 
values of the resistance exothennic bodies by selecting 
a fomn or a material thereof. 

[0085] The difference of resistance value between the 
respective ignitors is no less than 0.3 [Q], preferably 0.6 
to 2.0 [LI], whereby the ignitors can be discriminated. 



oth r. 

2. A gas generator comprising a cylindrical housing (1 , 
51), a partition member (5, 55) for partitioning an 

5 Interior space of the housing (1 , 51) into a plurality 
of combustion chambers (3, 4, 53, 54), gas gener- 
ating agents (7) packed in the combustion cham- 
bers (3, 4, 53, 54) to generate gas by burning, and 
a plurality of Ignitors (8, 9) fitted to the housing (1 , 

10 51) for burning the gas generating agents (7) 
packed in the combustion chambers {3, 4, 53, 54) 
independently of each other, wherein the ignitors {8, 
9) are electric type ones that get resistance exother- 
mic bodies (24) to generate heat by electrifying and 

15 thereby Ignite ignition agents (26), and differentiate 
resistance values of the resistance exothennic bod- 
ies (24) from each other. 

3. The gas generator according to any one of Claim 1 
20 or 2, wherein a difference of resistance value be- 
tween the resistance exothermic bodies (24) of the 
respective ignitors (8, 9) is no less than 0.3 [Q]. 

4. The gas generator according to Claim 3, wherein 
25 the difference of resistance value Is 0.6 [Q] to 2.0 



35 



40 



Claims 



1. A gas generator comprising a cylindrical housing (1 , 

51 ), gas generating agents (7), packed in the hous- 50 
ing (1,51) to generate gas by burning, and a plural- 
ity of ignitors (8, 9) fitted to the housing (1 , 51), for 
burning the gas generating agents (7), wherein the 
respective ignitors (8, 9) are electric type ones that 
get resistance exothermic bodies (24) to generate 55 
heat by electrifying and thereby ignite Ignition 
agents (26), and differentiate resistance values of 
the resistance exothennic bodies (24) from each 
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FIG. 4 



booster 
circuits 



J. 



41 

± 



back'up 
condenser 



A7 



46 45 
4 ^ 




40 



30 



squib 

driving 

circuits 



^42a 



1/ 



squib 

driving 

circuits 



r 



42b 



,8 



squib 

diiagnostic 

circuits 



30 

L-P 44 



# indicator 



collision sensor microcomputer 



4SDOCID: <EP 1205363A1_L> 



11 



EP 1 205 363 A1 




EP 1 205 363 A1 



INTERNATIONAL SEARCH REPORT 


lulciiuiliaDnl applicstioo No. 




PCT/JPOO/05010 



A. CLASSIFICATION OF SUBJECT hlATTER 
Int.Ci"' B60R21/26 



According to Imemaxional P&lcait Ctassification (IPC) or to both national claasi&atioQ and IPC 
B. FIELDS SEARCHED 

MinimuiD documentation seaichod (ciassificaiioii system followed by classtficaiioa symbols) 
Inc. 01"' B60R21/26 



Documcntidon senicbed other duu mmiiniim doc^ 

Jitsuyo Shinan Rbho 194l>1996 Jitsuyo Shinan Toroku Koho 1996-^2000 

KDkai Jitsuyo Shinan Kbho 1971-1996 Torolcu Jitsuyo Shinan Kbho 1994-2000 

Electrmiic data base coosoUed during the internatioiial search (name of data base and, where practicable, naich tenns osed) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appf o priaia , of the televant 



Relevant to claim No. 



Y 



JP, 11-48905, A (Livbas SNC) , 

23 February, 1999 (23.02,99) 

& EP, 879739, A a VS, 6068291, A 



1-4 



I I Further documents are listed in the GontiiniatiaD of Box C. See patent family amiex. 



*A' 



Special 



of cited <l 



dctcuiumt defining the gcocial state of die aft which ts not 
cnuidered to be of paniciilar iclevBiioe 
*E" earliadocuiixatbutpublishedoDor after the inlenutioaal filing 
date 

"L" docniiEnt vnhich way throw doufatt od priority cIbtri(i) v which tl 
ctied 10 f fy**'! *** *Vw iHiblicaooD date of another c itatio n or other 
special rtasoD (as specified) 

"Cf docamsDt referring to an oral disdosure, tzse. cxhibiiion or oiha- 

piihltshe<i prior to the imcniAtkinal fiUi% date but tarer 



*1* laardpemnenl pnbliabed after the iiiirina li miii] filing date or 
priority date and not in ooafllet with die apphcatioa bat cited to 
u iM le mamJ die prtnctpie or theory anderlying die tnvemkm 

*X" Ar^t fff .^* ftf ptftifTiiM- Tj^^^mr*^ ♦^^'^ claimed iov m l it ji i eaimnt he 
considered novel or camul be considcxed to involve an invcotive 



doonmt of paiticalariclevBncc; the claimed invtstion cannot be 
oontidered a> Invcrtvoan InvcDilve step when the docunKm is 



being obvious to a peiwa skiUed in die ait 
anbcr of the same patent famiiy 



Date of the actual completion of the intematioRal search 
06 Novetiiber, 2000 (06.11.00) 


Date of mailing of the intcf&stioftal scateh icpon 

21 November, 2000 (21.11.00) 


Name and nailing address of the ISA/ 

Japanese Patent Office 

Facsiniile No. 


Authoriaed officer 
TelcphoaeNo. 



Form PCTyiSA/210 (secoad sheet) (July 1992) 



